In a recent issue of this Quarterly,1 Karlem Riess obtained expressions for the fields of electromagnetic waves in bent pipes of rectangular cross section by the perturbation method. While it is true that in a bent pipe the waves cannot be classified into transverse electric and transverse magnetic types because in general both E and H have components in the direction of wave propagation, a different classification into two types is possible. This permits another method which yields the general solution in terms of Bessel functions.
In the one wave type, the plane of the electric ellipse is normal to the axis of bending (the F-axis in Figure 1 , p. 329 of Riess' paper); these waves have been called electrically oriented (EOm,n wave type) and the fields of these waves are obtainable from Hy which may be expressed as the product of Bessel and sine (or cosine) functions.
NOTES
In the other wave type, the plane of the magnetic ellipse is normal to the axis of bending; these waves are magnetically oriented (M0m," wave type) and their fields are obtainable from Ev. In each case the order of Bessel functions is equal to the angular phase constant.
For a bent pipe formed by the intersection of two concentric spheres and two coaxial cones emerging from the center there is also a solution in terms of known functions. In one wave type, EOm,n type, the plane of the electric ellipse is normal to the radius; in the other, MOm,n type, the plane of the magnetic ellipse is normal to the radius. The fields of EO-waves are calculable from IIT and the fields of MO-waves from Er; Hr and Er themselves can be expressed in terms of Bessel and Legendre functions. These waves may be called spherically oriented in order to distinguish them from the plane oriented waves described earlier. The letters S and P in front of EO and MO may be conveniently used in the abbreviations. In the last term of the right hand side member of Eq. (3) on page 343, n should be raised to the second power and not to the fourth power.
The following equation defining T should be added: T = (l/p2)(«2i? + GC).
